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ABSTRACT

Faunal surveys (1991-1992) of the biologically-umexplored
Wawa River region of the Miskito Coust of Nicaragua have
shown that the intertidal and estuarine areas contain four dis-
tinct molluscan assemblages; the Neritina—Polymesoda As-
semblage, the Littorina—Petricola Assemblage, the Agaronia-
Micromactra Assemblage, and the Hastula—Donax Assen-
blage. and that the shallow subtidul area contains a single as-
semblage. the Ficus-Pacipecten Assemblage. A list of macrom-
ollnsks found in these five assemblages is given, and eight new
endemic mollusks are described. These include: (Gastropods)
Ficus villai nsp. (Ficidae), Cancellaria mediamericana nsp.
(Cancellariidae). Conus paschalli n.sp. (Conidae), and (Bi-
valves) Noetia (s.s.) lindae nsp. (Arcidae), Plicatula miskito
nsp. (Plicatulidae). Mactra inceri n.sp., Micromactra miskito
nsp. (both Mactridae), and Petricola (Petricolaria) donnae
n.sp. (Petricolidae). This new faunal data, in conjunction with
previous Central American biogeographical studies, has dem-
onstrated the existence of a new molluscan faunal area within
the western Caribbean, here referred to as “Miskitia” The
Miskitiun area, which may represent a new subprovinee of the
Caribbean Molluscan Province, is distinetly Panamic-appear-
ing, containing molluscan assemblages that are dominated by
normally- Eastern Pacifie genera such as Agaronia, Noetia (s.s.).
Pacipecten, and Micromactra

INTRODUCTION

Within the past decade, fanmal surveys in previously-
nnexplored areas of the Caribbean Sea region have un-
covered large mmmbers of new and nnisual marine mol-
Insks (Petuch, 1987, 1988, 1990). Besides underscoring
our lack of knowledge of such geographically-proximate
malacofamas. these discoveries have shown that the Ca-
ribbean is not fannally homogeneons as was previonsly
thonght (Warmke &
at least seven diserete, mmtually-exclusive snbregions

¢ Abbott, 1961), but is composed of

(Petuch, 1981,1982,1987.198S. 1997). Each of these
subregions has been found to contain a high degree of
endemism at both the generic and specific level and,
altogether, have demonstrated that the geographically-
small Caribbean Sea re gion contains the highest level of
moltuscan diversity found in the Americas.

While the coustal faunas of the Yucatan Peninsula,
Honduras (Petuch, 1981,1987.198S; Vokes & Vokes,
1983}, Costa Rica (Ioubrick, 1968). and Panama (Olsson
& McGinty, 1958; Petuch, 1990; Radwin, 1969) have
been studied, the mollusks of the Caribbean coast of Nic-
aragua had never been adequately surveyed and the re-
gion has remained enigmatic. Over the past ninety vears.
only a few scattered mports on Caribbean \udrmman
mollusks have appeared in the hterature (reviewed in nest
section), and these have onl offered tantalizing bits of
information that hinted at a very unnsual and ]ngh]\ en-
demic fauna. Tn December, 1991 and Julv, 1992, while
working with the Caribbean Conservation Corporation of
C‘unesw]lv, Florida (under the auspices of IRENA (In-
stitnto de Reenrsos Naturales), the environmental agency
of the Nicaraguan government), I had the opportunity to
visit and collect along a part of the Miskito Coast near
the month of the Wawa River. This study, coincidentally
conducted in the only area of the entiré coast that had
ever been sampled (Fhick, 19054, 1905h, 1905¢, 19054,
1905¢. 1906; see next section), is part of @ major biotic
survey that is being undertaken by the Nicaraguan gov-
ernment in preparation of the establishment of a \\1ldhf(-
and cultural protected zone along the Miskito Coast.

The Miskito Coast was found to contain a highly un-
usual molluscan fanna, one that was both dt'\'pl(d] of the
Caribbean Molluscan Province and that exhibited a high
degree of endemism. In many ways, the Nicaraguan Ca-
ribbean coastal malacofanma more closely wsvml)lcx the
fanmas of the Eastern Pacific Panamic Province and the
castern South American Brazilian Provinee than it does
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the fauna of the surrounding Caribbean Province. This
Panamic-Brazilian appearance was further emphasized
by the discovery ol new endemic species, several ol
which belong to genera that were thought to have been
restricted to tho Panamic and Brazilian Provinces.

In this paper. descriptions of the various coastal en-
vironments of the Wawa River arca are given. along with
lists of the dominant macromollusks found in each hab-
itat. Eight new Miskito Coast species are described. -
cluding: Gastropods—Ficus villai n.sp. (Ficidae), Can-
cellavia mediamericana nsp. (Cancellariidae). Conus
paschalli n.sp. (Comdae); Bivalves—Noctia lindac w.sp.
(Arcidae). Plicatula miskito n.sp. (Plicatulidae), Mactra
inceri wsp., Micromactra miskito n.sp. (hoth Mactridae).
and Petricola (Petricolaria) dounae n.sp. (Petricolidae).
A discussion of the biogeographical relationships of the
Miskito Coast fauna is given in the final section.

Previovs Mavacorocioarn, Resparen Aroxe The
Miskiro Coast OrF NICARAGUA

Prior to the present research. only one other attempt at
a comprehensive sunvey of the macromollusks of the
Miskito Coast had ever been undertaken. This pioneer
work was done by the Rev. WH. Fluck, a Moravian mis-
sionary who ministered to the Miskito and Sumo Indians
at the turn of the century. In a series of six papers pub-
lished in 1905 and 1906, Fluck gave interesting anec-
dotal insights into the environments and natural history
ol the area, molluscan food utilization by the local In-
dians, and detailed descriptions of some of his tech-
niques for collecting mollusks. Most importantly, he pro-
vided several annotated species lists, arranged phyvloge-
netically, of the gastropods and bivalves t]mt had been
collected near the mouth of the Wawa River, Wounta
and Bluefields Lagoons. and the offshore Man-of-War
and King’s Kevs.

In four of his papers, Fluck lists filtv-two species of
marine and estuarine mollusks from the Wawa River
area, one of which he described as new (Strombus pug-
ilis nicaraguensis Fluck, 1905). Of these. five were not
encountered in the present study: the gastropods Tonna
maculosa, Polinices lacteus, Cl/matzum pilcare, and Col-
umbella mevcatoria, and the bivalve Arcopagia fausta.
Here, arranged by publication date, are lists of Fluck's
Wawa species, along with their updated taxonomic des-
ignations (where applicable);

Fluck, 1905h. (Shell Collecting on the Mosquito Coast
of Nicaragua—I11. The Nautilus 19(2):16-19).

Voluta virescens Solander

Marginella apicina Menke

Marginella guttata Dillwyn

Oliva( Agaronia) testacea
Lam.

Columbella wmercatoria Lin-
naens

Columbella (Anachis) Iyratu
Sow

Cancellaria reticulata Linnae-

s
Terebra cinerea Gmelin

Voluta lacertina Petuch
Prunum pruiosun (Hinds)
Prumuan guttatum LI)II]\\w)
Acarenia hilli Petuch

Costanachis veleda (Duclos)

Cancellaria mediamericana
n.sp.
Hastula cinerea (Born)

Fluck, 1905d (Shell Collecting on the Mosquito Coast
of Nicaragua—I. The N d[ltl][l% 19(5):55-57).

Fluck’s Taxon

Cypraea exanthema Linneaus

Dolium perdin Linnaeus
Pyrula papyratia Say
Polinices brunnea Link
Polinices lactens Guilding
Crepidula convexa Say
Vermicularia spirata Philippi
Litorina lineata Philippi
Litorina cohumellaris D' Orb.
Litorina angulifera Lam.

Neritina lincata var. reticulata

Updated Nomenclature
Cypraea zebra Linnaeus
Tonna maculosa Linnaeus
Ficus villai n.sp.

Polinices hepaticus (Roding)

Littorina lincata d'Orhigny

Littorina ncbulosa (Lamarck)

Littorina angulifera (La-
marck)

Neritina piratica Bussell,
1940

Fluck, 1905¢. (Shell Collecting on the Mosquito Coast
of Nicaragua-V. The I\autllus 19(7):78-80).

Fluck’s Taxon

Pholas campechicnsis Gmelin

Tagelus pocyii Dall

Periploma inequivalvis
Schum.

Mactra(Mactrella) alata
Spengler

Mulinia guadeloupensis Re-
chiz

Updated Nomenclature

Tagelus plebeius (Lightfoot)

Periploma margaritaccum
(Lamarck)

Mactrellona alata (Spengler)

Mulinia cleryana (Orbigny)

Fluck, 1906. (Shell Collecting on the Mosquito Coast of

Nicaragua-VI. The

Fluck’s Taxon

Tellina (Eurytellina) angulosa
Gmelin

Tellina (Cyclotellina) fausta
Pultenev

Sanguinolaria (Psammotella)
operculata, Gmelin)

Strigilla carnaria Linnaens

Nautilus 20(1):1—1).

Updated Nomenclature

Arcopagia fausta (Pulteney)

brmqmzmiana cruenta (Light-
foot)

Fluck’s Taxon

Murex Drevifrons Lamarck

Murex bellus Reeve

Cymatiumn pilmr(‘ Lamarck

Purpura floridana Conrad

Fasciolaria tulipa Linmaeus

Melongena melongena Lin-
naeus

Nassa vibex Sav

Updated Nomenclature
Chicoreus mergus E. Vokes

Vokesimurex garciai (Petuch)

Thais floridana (Conrad)

Nassarius vibex (Say)

Iphigenia brasiliana La-
marck)

Donax denticulatus Linnaeus

Donax cayennensis Lamarck

Pitar (Hysterocoucha) dione
(Linnaeus)

Chione cancellata (Linnaeus)

Cyrena (Polymesoda) pana-
mensis Prime

Donax striatus Linnaeus

Polymesoda placans (Hanley)




Page 24

THE NAUTILUS, Vol. 111, No. 1

1
PUERTO
; CABEZAS
0 2
o
114
)
o
1
Y BARRA DE
) =) wawa
’ 4
&
@
&
T

Figure 1. Mup of the Miskito Coast of Nicaragua, in the vi-
cinity of the Wawa River mouth, showing collection stations.
Distance hetween Stations 1 and 4 is approximately 11 km. 1
= shallow embayment on southern side of Bragman's Bluff
(containing Ag mblage): 2 = clay
chffs and clay talus “reefs” immediately north and south of
Puerto Cabezas (containing Littorina—Petricola Assemblage);
3 = beach on outer side of Barra de Wawa, northern side of
Wawa River mouth (containing Hastula—Donax and Ficus—
Pacipecten Assemblages); 4 = beach on southern side of Wawa
River mouth, adjacent to Wawa Village (containing Hastula—
Donax and Ficus—Pacipecten Assemblages); 5 = southern
shore of Laguna Karatd, at Karatd \1l|aqe (containing Neriti-
na—Polyme soda Assemblage); 6 = mangrove jungle at Sal-
onque de Kauropura (containing Neritina—Polymesoda As-
semblage).

Tivela mactroides (Born)
Chama congregaty Conrad
Arca umbonata Lamarck
Scapharca incongrua var
brasiliana Lam.

Arca oceidentalis Philippi
Pinna muricata Linnaeus
Pecten dislocatus Sav

Arca imbricata Bruguiére
Anadara brasiliana (Lamarck)

Arca zebra (Swainson)
Atrina seminueda (Lamarck)
Facipecten lt’lu'np/l/n'us'

(Reeve)
Ostrea virginica Gmelin Crussostrea virginica (Gme-
lin)

Since Fluck’s series of papers, only a few scattered
references to the Miskito Coast fanma have appeared in
the Caribbean mollnscan literature. Most of these have
been in the Johnsonia series of monographs published

at Harvard University (1941-1974)(ie. Clench & Abbott.
1941 Bequaert, 1942, ete). and were based upon the
Flnck Collection in the Museum of Comparative Zool-
ogy. No references to newly-collected Miskito material
hd\ e been mentioned prior to the present study.

In the 19805, 1 had received several suites of unusual
western Caribbean gastropods from local commercial
shell dealers, particularly Mr. Leonard C. Hill of Miami,
Florida. Within these specimen Jots were large numbers
of new species that had been dredged fmm shallow
depths (10-35m) off Roatan Island and the northemn
Honduras coast by commercial shrimp boats. Many of
these were subsequently described by myself (Petuch,
1987) and were later discussed within a Geoclnono]ogl(d}
and biogeographical framework (Petuch. 1988:149-156).
Although the bulk of these new taxa were [rom the area
immediately north of the Miskito Coast, a few have now
been collected in Niearagua and have been found to be
ecologically-dominant Miskito organisms. Two of these
recent]v described gastropods, which range from the
Roatan Island-Punta Patuca area of ll(mdnrds to the
Nicaragunan Miskito Coast, include Agaronia hilli Pe-
tuch, 1987 and Vokesimurex garciai (Petuch, 1987).

Following the legacy of the Rev. Fluck and his pioneer
research, 1 here report on the most recent malacological
survey of the Miskito Coast. In total, one hundred “and
four species, from five distinct molluscan assemblages,
were collected, doubling Fluck’s total of fifty-two spe-
cies. Of these, eight are new to science. The habitats
and ecological preferences of the molluscan assemblages
it e Wamers B frce @F (e MR (Ol o given
in the following section.

COLLECTING STATIONS AND COASTAL ENVIRONMENTS

In order to gain a general insight into the molluscan
faumas of the varied coastal habitats, six widely-spaced
collecting sites were selected in the Puerto Cabezas-
Wawa River area (Figure 1). Four of these were along
the open coast, ranging from approximately 2.5 ki north
of the main pier of Pnerto Cabezas southward to the
southern shore of the Wawa River mouth. Tivo others
were from within the estuary of the Wawa River. From
these six sites, altogether, five distinct moluscan assem-
blages could be discerned. The assemblages are named
after dominant or characteristie rmstmpods and bivalves,
one of cach, and these inchude: 1. The Neritina—Poly-
mesoda Assemblage (brackish water, estuarine), 2. the
Li[I()I‘inu——-l)('fl‘f('lJ[(l Assemblage (coastal clay clilfs), 3.
the A ge (protected
(‘()ilShl], quiet intertidal), 4. the Hastula—Donax Assem-
blage (open coustal, high energy intertidal). and 5. the
Ficus—DPacipecten Assemblage (offshore, shallow subti-
dal). The physical environment and molluscan assem-
blages of cach collecting site are disenssed herein.

Station 1. (Agaronia—Micromactra Assenblage)

An unnamed, widely open embuayment containing shal-
low: relatively gniet water conditions. was located at ap-
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proximately 2.5 km north of Puerto Cabezas, between
the mouth of La Bocana Creck and Bragman's Bluff,
The southward eurvature of Braginan’s Bluff, along with
its accompanying sandstone and clay block talus reef,
both offer protection from strong casterly and north-
easterly winds and waves, allowing the creation of alnost
lagoonal conditions within the open embayment. These
quiet conditions, which are especially prevalent imme-
diately south of the bluff, are further enhanced by the
presence of a large sand bar that runs parallel to the
coast just offshore.

This shallow (0-1m depth) environment, comprising
a flat muddy-sand substrate and murky water conditions
with only minimal wave action, contained a highly un-
usual, highly atypical Caribbean molluscan assemblage.
The dommant mollusks, found nowhere else in the Ca-
ribbean province, give this assemblage a distinctive East-
e Pacific appearance, and the entire community close-
Iy resembles assemblages that are fonnd on similar bio-
t()pe along western “Central America. Characteristic
mollusks frmn the Bragman's Bluff open embayment lo-
cality include:

Gastropods

Strombus pugilis nicaraguensis Fluck, 1905 (Figure 6)
Agaronia hilli Petuch, 1987 (Figures 4, 5)
Conus paschalli n.sp. (Figures 2,3)

Bivalves

Noctia lindae n.sp. (Figures 9. 10)

Plicatula miskito n.sp. (Figures 16-19)
Diplodonta notata (Dall & Simpson, 1901)
Trm‘[)ymr(lium muricatum (Linnaeus, 1758)
Mactra inceri nsp. (Figures 7, S, 11)
Micromactra miskito n. sp. (Figures 12, 13)
Mulinia cleryana (Orbigny, 1546) (Figure 20)
Macoma brevifrons (Say, 1834)

Macoma constricta (Bruguiere, 1792)

Tellina punicca Born, 1778

Sanguinolaria sanguinolenta (Gmelin, 1791)
Pe mplmua nmr(ranmccum (Lamarck, 1801) (Fignre 21)

Similar biotopes from around the Caribbean Basin all
contain assemblages that are typically dominated by oli-
vid gastropods of the genera Oliva (particularly mem-
bers of the Oliva reticularis Lamarck, 1811 species com-
plex; see Petuch & Sargent, 1986:120-122) and Olivella,
and bivalves of the genera Glycyneris, Divaricella, Co-
dakia, Anomaloc (mlm, and the tellinids Tellina radiata
Linnaeus, 1758 and Tellina listeri Roding, 1798, All of
these taxa were missing from the Brdgm(ms Bluff col-
lecting station and were not found at any other Miskito
coast ]()(dllf\ (both this study and that of the Rev. Fluck
in 1905-1906). Instead, the ¢ gastropod component  at
Bragman's Bluff was dominated by the olivid genus Aga-
ronia and the bivalve u)mponent by mmtnds \Iadm
Micromactra, and Mulinia). The pnmanl) -Punamic ge-
nus Micromactra (represented by Maniskito n.sp.), pre-

vionsly unknown in the Caribbean Province, was es-
peudl]\ common at Station 1.

Behind the sand bar, directly off the beach south of
Bragman'’s Bhuff, large heds of dead bivalve shells have
accumulated. These beds, composed mostly of dead
Noctia valves, produce the proper substrate for the at-
tachment of the dwarf oyster, Plicatula miskito n.sp..
This new species, which close ly resembles the Eastermn

Pacific Plicatula penicillata Carpenter, 1857, further
demonstrates the Panamic appearance of the Bragman'’s

Bluff assemblage.

Station 2. (Littorina—Petricola Assemblage)

From the main pier of Puerto Cabezas northward to the
mouth of Laguna Krukira (approximately 8 km north),
the coast is characterized by high (20-50m) red and
white clay cliffs (Figure 14). Lenses of rounded quartzite
pebbles are plentiful within the cliffs and, upon erosion,
often form thick pebble beds at the ¢liff bases. At several
localities immediately north of the pier, and particularly
adjacent to the mouth of La Bocana Creek. large talus
slopes composed of massive blocks of clay and soft sand-
stone have extended seaward and have, in effect, pro-
duced “rocky” intertidal environments. These clay
“reefs” often extend into the subtidal region and offer a
wide variety of habitats within the ve I'tlul] range. The
clay cliffs I)mtupt at, and immediately northward of
Puerto Cabezas, was chosen as the second collection sta-
tion.

The intertidal-shallow subtidal clay cliff and elay
“reef” environment contained a very impoverished mol-
lusean fauna, with only a few species dominating the
area. Characteristic mollusks from the Puerto Cal)emﬁ
elay eliffs locality include:

Gastropods

Diodora cayenensis (Lamarek, 1822)
Littorina lincata Orbigny, 1542
Littorina nebulosa (L Lamarck, 1822)
Littorina riisci Morch, 1876

Thais floridana (Conrad, 1837)

Bivalves

Pholas campechiensis Gmelin, 1791
Petricola (Petricolaria) donnae nsp. (Figures 24, 25)

What was particularly impressive about the clay cliffs
fauna was the noticeable absenee of typical common Ca-
ribbean hard substrate taxa, many of which were ex-
pected to have heen encountered along this coast. Ab-
sent from the supratidal zone were the (ldwcall\ Carib-
bean littorinid genera Tectarius (Cencliritis), Nodilitto-
rina Echmohftmum) and Echininus. Within the
intertidal zone, the absence of the neritid genera Lin-
nerita, Theliostyla, and Puperita, the p()tamidid genus
Batillaria, the cerithiid genus Cerithium (Thericium),
and the pulmonate genus Siphonaria was particularly




Page 26 THE NAUTILUS, Vol. 111, No. 1

12

Figures 2-13. Mollusks characteristic of the Avaronia—A>Micromactra Assemblage. 2, 3. Conus (Leptoconus) paschalli new species,
holotype, length 26 mm; 4, 5. Agaronia hilli Petuch. 1987, length 39 mu: 6. Strombus pugilis nicaraguensis Fluck. 1905, length
58 mmn; 7, 8. Mactra inceri new species, holotype, length 35.5 mm: 9, 10 Noctia (s.s.) lindae new species, holotype. length 25.5
mu: 11, Mactra inceri new species, paratype, length 34 mm (pallial line ontlined with ink): 12, 13. Micromactra miskito new

species, lolotype length 30 mmn.
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Figure I4. Aenal view of clay cliff coustline in the viemity of Puerto Cabezas. Arrows point to clay talus “reefs” near the month
of La Bocuna Creek. on the northern side of the city. Station 2 included these cliffs and “reefs” and others immediately to the
south (to the left). The holotype of Petricola (P Petricolaria) donnae n.sp. was collected on the beach between the first two arrows

on the left.

noteworthy. Instead, the entire intertidal zone was dom-
inated by ouly three species of Littorina, of which Lit-
torina nchulosa (Lamarck, 1822) was the most abundant.

The shallow subtidal zone of the clay “reefs” exposed
at extreme low tides, was relatively barren externally, but
was riddled with immense numbers of holes. The holes
represented the burrows of the pholadid and petricolid
bivalves Pholas campechiensis Gmelin, 1791 and Petri-
cola (Petricolaria) donnac n. sp-. and these two burrow-
ers were the dominant organisins in this arca. The large
carnivorous muricoidean gastropod Thazsﬁmulana
(Conrad. 1837) was also frequently encountered on the
subtidal clay “reefs”. and several specimens were found
to be feeding on the limpet Diodora cayenensis (La-
marck, 167‘7)

Stations 3 and 4. (Hastula—Donax Assemblage and
Ficus—Pacipecten Assemblage).

South of the Puerto Cabezas pier. the high clay cliffs
disappear, and the coastline becomes Hattened with
wide, jungle-lined beaches aud high-encrgy surf zones.
Along these beaches two distinct mollusean assemblages
accumulate: a Hastula-Donax-dominated assemblage

that lives in the sandy intertidal zone amid the heavy
surf, and a Pacz;)cdm dominated assemblage that lives
in the subtidal area directly offshore (approumatel_\ 0.5
to 1 km off the coast. in depths of 10-25m). Most of the
components of the former assemblage can be collected
within the surf at low tide and their dead beached shells
are unusually well-preserved. The components of the
latter assemblage, on the other hand. only wash up onto
the beach after storms or heavy blows, and their shells
are most dlwa)s in a smashed, fragmentary condition.
Preliminary information on the composition of Carib-
bean beach communities (ie. Warmke & Abbott. 1961
17,19; Houbrick, 1968) and western Caribbean offshore
communities (Radwin, 1969:229-236: Petuch, 19S7:62—
63: Petuch, 1990) made it possible to determine which
of the two assemblages represented the home commu-
nities of all beach specimens collected.

The high-energy beach enviromment. the biotope of
the H(Istula Donax Assemblage, houses the most typical

Caribbean fauna found .ll(mg the Miskito Coast. For
study, two beach areas that particularly characterized
this biotope were selected on either side of the Wawa
River mouth; with Station 3 located on the northern side
along the outer coast of the Burra de Wawa, and with
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Figure 15. View of the beach along the southemn side of the Wawa River mouth. Piles of driftwood, brought down by the strong
river currents, line the beach for several kilometers. The Fig Shell, Ficus villai n.sp., and the scallop, Pacipecten lmwophm us (Reeve,
1552), were especially common along this area. Station 4 mc]udvd this locality and the open beach environment in the distance.

This 15 also the type locality of Flud\s Strombus pugilis nicaraguensis (which is plentiful as fresh beach specimens).

Station 4 located on the southern side adjacent to Wawa
Village (Figure 15). Characteristic mollisks from the
Wawa surf Jocality include:

Gastropods

Hastula cinerea (Bom, 1778)

Bivalves

Solen obliquus Spengler, 1794

Strigilla carnaria (Linnacus, 1758)
Strigilla gabbi Olsson and McGinty, 1958
Strigilla mirabilis (Philippi. 1841)
Strigilla pisiformis (Linnaeus, 1758)
Strigilla producta (Trvon, 1870)

Strivilla pseudocarnaria Boss, 1969
Tellina sybaritica Dall, 18S1

Donax denticulatus Linnaeus, 1758

Donax mediamericanus Pilsbry, 1919 (Fignre 43)
Donax striatus Linnaeus, 1767 (Figure 42)
Iphigenia brasiliana (Lamarck, 1818)

Tagelus plebeius (Lightfoot, 17586)

Pitar dione (Linnaeus, 1758)

Tivela mactroides (Born, 1778)

With the exception of Donax mediamericanus Pilsbry,
1919, which is endemic to the Caribbean coast of Cen-
tral America (tvpe locality, Livingston, Guatemala), all of
the other members of this assemblage are wide-ranging
tropical western Atlantic surt-loving species. Althongh
the faunal composition of this assemblage is. by itself,
nnremarkable, the abundant presence of six svimpatric
species of the tellinid genns Strigilla and three species
ol large Donax is noteworthy. Other Caribbean surf eco-

Figure 16-29. Mollusks clharacteristic of the /

—

\garonia—>Micromactra, Littorina—Petricola. and Neritina—Polymesoda Assem-
blages. 16, V7. Plicatula miskito new species, upper valve of holotype. length 13 mm;

18, Plicatula miskito new species, interior

view of bottom valve of holotvpe attuched to interior of Noetia lindac valve, Arrow points to spondvloid hinge: 19. Plicatula miskito
new species, upper valve of holotype attached to bottom valve in life position, within Noctia lindae ~ alve: 20. Mulinia cle ‘ryana
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(d'Orbigny. 1546). length 23 mm; 21. Periploma margaritaceum (Lamarck, 1801), interior of left valve, length 31 mm; 22. Cras-
sostrea rhizophorae (Guilding, 1828) upper specimen length 35 mm: 23. Petricola (Petricolaria) pholadiformis (Lamarck, 1818),
length 35 mm. From beach at Lake Worth. Florida, (for comparison with Petricola donnae); 24, 25. Petricola (Petricolaria) donnae
new species, holotype, length 28 mm: 26, 27. Crassostrea virginica (Gmelin, 1791). length 97 mm. Elongated variant that resembles
Crassostrea labelleensis Olsson & Harbison, 1953 from the Floridian Pleistocene: 28. Neritina piratica Russel, 1940, length 13 mm:
29. Polymesoda placans (Hanley, 18.45), length 28 mm.
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Figure 30. View of a section of the red mangrove (Rhizophora mangle) forest at Salonque de Kanropura, near Laguna Karata.
The arrow (extreme lower lelt center) points to a small chimp of the mangrove oyster, Crassostrea rhizophorae (Guilding, 1825).
The nerites Neritina piratica Russell, 1940 and Neritina reclivata (Say, 1822) were common here on snbmerged roots and oyster
chmmps. On the higher dry branclies and roots, the periwinkles Littorina nebulosa (Lamarck, 1822) and Littorina angulifera (La-
marck, 1522) and the melampid Melampus coffens (Linnaeus, 1758) could be foumd in abundance. Open muddyv-sand hottom areas

between mangrove forests honsed large, dense colonies of the corbienlid bivalve Polymesoda placans (Hanley, 1845). This area
(~11¢‘mu[m.\wd Station 6

ﬁ
Figures 31—45. Mollusks cliaracteristic of the Ficus—Pacipecten and Hastula—BDonax Assemblages. 31, 32. Cancellaria medi-
americana new species, holotype, length 34 mm, 33, 34, Ficus villai new species, holotype, length 67 mni, 35. Detail ol shell
seulpture of holotype of Fieus villai; 36. Cancellaria reticulata (Linnaens, 1767), length 27 mm. From beach at Sambel 1s.. Florida.
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44

{
: 43

for comparison with Cancellaria mediamericana; 37. Cancellaria petuchi Harasewych, Petit & Verhecken, 1992, length 35 mm.
Trawled from 25 m depth off Victoria, Espirito Santo. Brazl. for comparison with Cancellaria mediamericana: 38. Pacipecten
leucoplacus (Reeve, 1552), length 35.5 mm; 39. Cerithioclava garciai Houbrick, 1985, juvenile specimen, length 34 mm: 40. Ficus
lindae Petuch, 19SS, lenvth 99 mm. Trawled from 20 m depth offthe Monges Islands, Gulf of Venezuela. for comparison with Ficus
villai: 41. Detail of shell sculpture o Ficus lindac: 42. Donax striatus Linnaeus. 1767, length 34 mm; 43, Donax mediamericanus
Pilshry. 1919, length 30 wmm: 44. Ficus conununis Ré‘)(]ing, 1798, length 67 mm. From l)each at Sanibel s, Flonida, for comparison
with Ficus villai: 45. Detail of shell sculpture of Ficus communis.
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systems nsually contain one or two Donax species and
onlv two or three Strigilla species.

The other molluscan assemblage found along the
Wawa beaches, the Ficus-Pacipeeten  Assemblage, is
probably only partially represented, with its community
structure data being biased toward those species whose
shells most x(*adll} accumulate along the shore after
storns. Nevertheless, sufficient information exists about
this intriguing and unstudied ecosystem, mostly gleaned
from beach de posits, to show that t]us offshore com-
munity )9 in many wi ays, as dt\'pl(‘dl of the Caribbean
region : romactra Assemblage of
slmllo\\cl \\ater dreas. Characteristic mollusks of the
Miskito Coast offshore, subtidal area include:

Gastropods

Turbo castanea Gmelin, 1791

Vermieularia spirata (Philippi, 1836)
Cerithioclava garciai Houbrick, 1985 (Figure 39)
Crepidula convexa Say, 1822

Xcnophora conc lzy[m])lmm (Born, 1780)
Cypraea (Macrocypraea) zebra Linnacus, 1758
Pscudocyphoma intermedia (Sowerby, 182S)
Naticarius canrcna (Linnaeus, 1758)
Polinices hepaticus (Roding, 1798)

Phalium granulatum (Born, 1778)

Distorsio robinsoni Petuch, 1987

Tonna galea (Linnaeus, 1758)

Ficus villai n.sp. (Figures 33, 34, 35)
Chicoreus brevifrons (Lamarck, 1822)
Chicoreus mer aus (E. Vokes, 1974)
Vokesimurex Calmtm (Bernardi, 1859)
Vokesimurex garciai (Petuch, 1987)
Talityphis expansus (Sowerby, 1874)
Costanachis veleda (Duclos, 1846)
Nassarius vibex (Say, 1822)

Fasciolaria tulipa (Linnaeus, 1758)

Fusinus dowianus (Olsson, 1954)

Vasum muricatum (Born, 1778)

Voluta lacertina Petuch, 1990

Cancellaria mediamericana nsp. (Fignres 31, 32)
Prunum guttatum (Dillwyn, 1817)

Prunum pruinosum (Hinds, 1844)

Conus aureopunctatus Petuch, 1987

Conus daucus Hwass, 1792

Conus garciai daMotta, 1982

Conus roscmaryac Petuch, 1990

Conus spurius Gmelin, 1791

Terebra taurina Lightfoot, 1756

Bivalves

Arca imbricata Bruguiere, 1789
Arca zebra (Swainson, 1833)
Anadara brasiliana (Lamarck, 1819)
Anadara ovalis (Brugniere, 1789)
Barhatia domingensis Lamarck, 1819
Caloosarca notabilis (Roding, 1798)
Atrina seminuda (Lamarck, 1519)

Argopecten gibbus (Linnaeus, 1755)
Pacipecten lencophacus (Reeve, 1852) (Figure 38)
Lopha cquestris Say, 1534

Diplodonta semiaspera (Philippi. 1536)
Chama congregata Conrad, 1833
Lacvicardium lacvigatum (Linnaeus, 1758)
Mactrellona alata (Spengler, 1802)

Tellina angulosa Gmelin, 1791

Tellina similis Sowerby, 1506

Sanguinolaria cruenta (Lightfoot, 1756)
Chiione cancellata (Linnaeus, 1767)

Chione (Lirophora) latilirata (Conrad, 1541)
Chione (Lirophora) paphia (Linnaeus, 1767)
Pitar circinatus (Born, 1778)

Corbula contracta Say, 1822

Because of their thin and lightweight but yet struc-
turally-strong shells, Ficus villai n.sp. and Pacz])( cten leu-
cophacus (Reeve 1852) (single valves) are collected
abundantly along the beach, most often in perfect con-
dition. ]ndgma from its abundance as beach shells, the
western  Caribbean endemic  Pacipecten leucophacus
must form dense beds just offshore, much as the closely-
related analogue species Pacipecten tumbezensis
(d'Orbigny, 1846) does along the subtidal areas off west-
ern Central America. The Panamic appearance of the
Miskito Coast subtidal assemblage is further enhanced
by the presence of Ficus villai n.sp. (possibly a close
relative of the Panamic Ficus ventricosa (Sowerby.

)
15825)) and by Cancellaria mediamericana nwsp. (resem-
bling members of the Panamic Cancellaria obesa Sow-
erh) 1832 species complex). The subtidal assemblage
also shows a close relationship to the faunas of Carib-
bean Honduras to the north (Petuch, 1987, Petuch,
1988:155-156) and to Caribbean Panama in the south
(Petuch, 1990), especially in containing such distinetive
western Caribbean endemics as Cerithioclava garciai
1loubrick, 1985, Vokesimurex garciai (Petuch, 1987),
Fusinus dowianus Olsson, 1954, \nlum lacertina Petuch,
1990, Conus garciai da Motta, 1982, Conus rosemaryac
Petuch, 1990, and Conus aurcopunctatus Petuch, 1987.

Stations 5 and 6. (Neritina—Polymesoda Assemblage)

The Wawa River and its mmmerons small tributaries ex-
pand into three large lagoons before coalescing and nar-
rowing into a single large final channel. These lagoons,
the Laguna Yulu-Lagnna Karatd complex (to the west of
the main Wawa channel) and the smaller Laguna Kau-
ropura (to the east of the main channel) come together
near the Salonque de Kanropura, producing a l(’t.[)dl]-
nelized Wawa River mouth that e mpties into the Carib-
bean Seu approximately 11 km sonth of Puerto Cabezas.
The headwaters of these lagoons are essentially fresh-
water, becoming brackish in the southern part of Laguna
Karati and gradually becoming more saline at the Sal-
onque de Kanropura. Open oceanic salmity does not ap-
pear until well past the Barra de Wawa at the river
month.
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Since these brackish coastal lagoons are virtually unex-
plored biologically, two different ]()(dlltlt s were selected
within the ng()ond] system; one along the slightly brack-
ish southern Laguna Karatd near Karatd \’i]latw, and one
along the more saline Salonque de Kauropura. The
shorelines of the lagoons and final river channel are lined
with dense thickets of the red mangrove (Rhizophora
mangle) (Figure 30) and most of the mollnscan fauna is
mangrove-associated. Open channel and lagoon bottoms
are covered with muddy-sand. and ovster bars occur in
deeper areas. Characteristic mollusks from the Karati
and Kauropura estnarine localities inclnde:

Gastropods

Neritina piratica Russell, 1940 (Figure 25)
Neritina reclivata (Say, 1522)

Littorina angulifera ( (Lamarck, 1822)

Littorina nebulosa (Lamarck, 1822)

Cerithidea pliculosa veracruzensis Bequaert, 1942
Melongena melongena (Linnaens, 1758)
Melampus coffcus (Linnaens, 1758)

Bivalves

Crassostrea rhizophorae (Guilding, 1828) (Figure 22)
Crassostrea virginica (Gmelin, 1791) (Figures 26, 27)
Polymesoda pf(uans Hanley, 1845) (Figure 29)

Although faunisticallv impov erished, the Wawa estu-
ary is probably t\pl(al of the Miskito coastal lagoonal
system, and shows a degree of endemism. The presence
of Neritina piratica Russell 1940, Cerithidea pliculosa
veracruzensis Bequaert, 1942, and Polymesoda placans
(Hanley, 1545), all of which are restricted to the western
Caribbean. demonstrates the close relationship of the
Wawa assemblage with those to the north (Honduras)
and to the muth (Costa Rica).

Within the final channel of Barra de Wawa, a large,
slender variant of Crassostrea virginica (Gmelin, 1791)
(resembling the Floridian Pleistocene C.labelleensis Ols-
son & Harbison, 1953) forms massive reeflike bars in
deelwr, more saline witer, The large carnivorous gastro-
pods Thais floridana (Conrad, 1837) and Melongena me-
longena (Linnaeus, 1758) are common on these bars and
are the primary predators of the oysters.

SYSTEMATIC SECTION

The holotypes and paratypes of the following new spe-
cies are deposited in the type collection of the Division
of Mollusks, Section of Invertebrate Zoology. the Car-
negie Museum of Natural History, Pltthurgh Pennsyl-
vania. A voucher collection of at least one specimen of
each species listed has also been deposited in the main
collection of the Carnegie Division of Mollusks.

SYSTEMATICS

Gastropoda
Caenogastropoda
Tonnoidea

Ficidae

Ficus Roding, 1798
Ficus villai new species

(Figures 33, 34, 35)

Descripti()n Ficus of average length for genus (adults

- 62 mm), elongated, 1)\Tlfmm l)el(mmmf to Ficus
communis Roding, 1798 species cnmple\ S]wll orna-
mented with thick spiral cords that are better developed
than longitudinal cords. Spiral cords colored with irreg-
ular, small, pale brown and white dots. Some specimens
with broad, dark brown longitudinal lammules. produc-
ing “zebra” pattern. Shell thin, lightweight, but struc-
tura]l) strong. Shoulder rounded, gently sloping. Suture
depressed. subcanaliculate. Spire elevated above shoul-
der line. slightly scalariform. Shell surface covered with
evenly-spaced. intersecting longitudinal and spiral cords,
pr()(luunv fenestrate patterns. Spiral cords much stron-
ger and better-developed than longitudinal cords, ap-
proximately four times as thick I*wure 35). Thinner, fine
secondany cord present between each pair of thick pri-
mary cords, with se -condary cord being approximately as
thick as thin longitudinal ‘cords. One or two extre mel\
fine, hairlike, tertiary spiral cords present on either side
of sccondary spiral cord, giving areas between thick pri-
mary cords a silky appearance. Average specimen (based
on t\"pe lot) with 26 large primary cords on combined
body whorl and siphonal canal. General apertural shape
Cl(mgdttl} ovate, tapering gradually into open siphonal
canal. Aperture proportionally wide, approximately equal
in size to ventral half’ of body whorl. Edge of labrum in
adult specimens (such as h()]ot\pe tlud\ened reinforced
with thin, white. callus-like deposit. Well-preserved
specimens show slight undulation along labral edge, with
raised areas (()rrespomhng to edges of large, primary
spiral cords. As typical of all known members of Ficus
communis species complex, protoconch bulbous, mam-
millate in appearance, smooth, consisting of 1% whorls.
In fresh specimens. color somewhat vanable, generally
tan or pale brown with large. wide brown, longitudinal
flammules of varyving intensities (such as on holotvpe,
Figures 33, 34). On many specimens (such as holotype),
primary cords exhibit faint pattern of alternating pale
whitish-tan and light brown elongated spots. De prvssod
subsutural area \vhmsh tan, paler than rest of body
whorl. Anterior half of siphonal canal light brown, darker
than body whorl. Protoconch pale \\llltl\}] tan. Interior
of dperture brown, hecoming lighter in color toward la-
bral edge, and with prominent. widely- ipd(t‘d dark
brown stripes that correspond to external primary spiral
cords. Columellar side of siphonal canal white. Interior
of siphonal canal characteristically dark brown, several
shades of intensity darker than aperture interior or body
whorl exterior.
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Tvpe material:  Iolotvpe (CMNILE 17339) length 67
mm, width 36 mm: Paratype lot (7 specimens) ((J\I\ll
37340) ranging from length 44 mm, width 27 mm, to
fength 77 mam, width 44 mm. All type material from the
type locality.

Type locality:  On beach, high tide line, Barra de
Wawa, northern side of Wawa River mouth (Station 3),
Miskito Coast. Nicaragua.

Additional localities:  Fragmentary specimens were
also seen on beach, high tide line, southern side of Wawa
River mouth (Station 4), near Wawa Village. Miskito
Coast, Nicaragua.

Distribution: At present. collected only from the area
of the Wawa River mouth, Miskito Coast, Nicaragua, but
mayv extend from the Honduran Miskito Coast, near
Cabo Gracias a Dios, southward to Bluefields, Nicara-
aua. Discussions with local shrimpers have indicated that
Ficus villai n. sp. is frequently taken in shrimp nets dur-
ing shallow (app. 15-20 m depth) trawls off the Cabo
Gracias a Dios coast, and that the local fishermen are
familiar with this locally-common species. Broken, frag-
mentary specimens of Ficus villai were also collected at
Puerto Cabezas (Station 2), but the condition of these
was too poor to be part of the type lot.

Etymology: Named for Dr. Jaime Villa, Professor of
gy:

Bl()]()lf]( al Sciences, Florida Atlantic University, who as-
mstvd nie in (()]lectmg along the Wawa River area and
who was instrumental in S(’Cl/ll’illg my involvement in the
C.C.C. Miskito Coast research project.

Remarks:  As presently understood, the Fieus com-
munis complex consists of three shallow water species
with disjunct distributions within the tropical and warm-
tcmperdte western Atlantic; Ficus communis RodmfJr
1798, (Figures 41, 45) a Carolinian Province, warm- -tem-
perate species that ranges from Cape ITlatteras. North
Carolina to Miami, F]on(]a and from Naples. Florida
around the Gulf of Mexico to Iska Contoy, Yucatdn, Mex-
ico, and two tropical, Caribbean Province species, Ficus
villai n.sp., restricted to Miskitia, and Ficus lindae Pe-
tuch, 19SS (Figures 40, 41), restricted to northern Co-
lombia and the Gulf of Venezuela area. These distribu-
tions are shown in Figure 46.

Of the two previously-described species, Ficus villai
is most similar, in both shell size and thickness, to the
Carolinian Fcommunis. The new species differs from its
common and well-known congener in the following
wavs: 1 shell shape—F. villai is a more slender shell with
a ln(fln 1, stepped spive; 2. shell sculpture—the new spe-

cies ]l(l.\ a very distinct s(nlpturc pattern composed of

thick. prominent. high-relief, primary spiral cords that
dominate the seulpture (Figure 35). while I communis
has a munch lower-relief pattern composed of weaker pri-
many ((ml\ that are nearly cqual in size to the secondary
cords (Figure 45): 3. shell color—F cillai is a much
darker-colored shell, generally with dark longitudinal
flammules (Fignre 33) and abways with o prominent,

ANK

Figure 46. Distributions of the shallow water Ficus Roding,
1798 species of the western Atlantic. C = Ficus communis
Roding, 1798, V' = Ficus villai new species; L = Ficus lindae
Petuchi, 1985,

dark brown end to the siphonal canal, while F commuis
is a lighter-colored shell, Jacking both the longitudinal,
“zebra™-tvpe Hlammules and the darkly-colored anterior
end.

The remaining member of the complex, Ficus lindace
is the least similar to the new species, differing in having
a larger and much thinner, almost paperlike. s]wl] As in
the comparison with F communis, F. villai also differs
from F lindac in three distinet ways; 1. shell 9/1(1;)('—t]w
new species has a proportionally more slender, less in-
flated shell with a higher, more elevated spire: 2. shell
sculpture—F. villai exhibits a sculpture pattern of dom-
inant, high-reliel primary spiral cords with interstitial
snraller w(nml uy and tertiary spiral cords, while F fin-
dae (Figure 40) ) has much reduced, much lower-relief
primary spiral cords, a single re sduced. secondary spiral
cord, and no tertiarv cords; 3. shell color dlth(mtrh hoth
species  have similar brown  shells with ]mlmtn(]mdl
darker brown flamules, F ciflai has a pale, whitish-tan
subsutiral area and a dark brown siphonal end, both of
which are lacking in F lindac.

The new species also shows some morphological sim-
ifarity to Ficus carolae Cle nch, 1945, a deep water (200
m de pth) speeies Trom off the Florida Keys and Cam-
peche Banks of Yucatan, Mexico. This })dtl’l\d] ficid
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somewhat resembles E cillai, particularly in shell size,
shape. and proportions, but differs in having less-devel-
oped primary spiral cords and in having a paler-colored
shell that is conspicuously and characte nstlull\ marked
with scattered large. elongated, dark brown spots. Ficus
carolae may represent a deep water, continental : l()pe—
dwelling offshoot of the shallow water Ficus communis
mmple\ The two other known deep water western At-
lantic ficids, F atlantica Clench & Aguavo. 1940 (900 m
depth off central Brazil) and F Thowelli Clench &
Aguavo, 1940 (2004001 depth from Cuba to Trinidad).

both “Thave extremely inflated. paper-thin shells. short,
stubby siphonal canals, and regularly-arranged, darkly-
spotted color patterns. These two species, t()gcther if-
fer greatly from the F coniunis complex. and appear
to repreecnt a separate, distinet, unrelated group.

With the discovery of the Miskitian Ficus villai, it is
now known that the western Atlantic houses six species
of Ficidae. Of these, three live in deep water (200100
), continental slope areas and three prefer shallow wa-
ter, neritic environments. The three shallow water spe-

cies can be separated as follows (+ = present. — =
absent):
F com-
F villai munis F lindac

1. prominent 17 spiral cord + - -

2. 2% and 3 spiral cords + + =

3. dark longitudinal flanmules + - +

4. white spots on spiral cords + + +

5. pale subsutural area + = =

6. dark siphonal end + - -

Cancellarividea

Cancellariidae

Cancellaria Lamarck, 1799

Cancellaria mediamericana new species
(Figures 31, 32)

Description:  Typical westermn Atlantic Cancellaria s.s.,
of average length for genus (adults av. 35 mm), crudely
biconic, with inflated bod\ whorl. Shoulder angled, with
flattened subsutural area. Anterior canal short, open. In-
ner lip along columella with 2 columellar and 1 siphonal
folds. Posteriormost columellar fold largest, overlying si-
phonal fasciole. Bodv whorl and spire whorls with he vy,
coarse cancellate s(ulpturt’ Shell thick, structurallyv
strong. reinforced by heavy cancellate sculpture. Outline
of b()d) whorl and spire whorls rounded. Edge of shoul-
der acute, marked with carina-like spiral cord. Flattened
subsutural areas give scalariform appearance to spire.
Shell surface covered with evenly-spaced, tersecting
longitudinal and splml cords, producing even cancellate
%(ulpture Cords of equal size and shape. Intersection of
cords producing low, rounded bead. giving shell surface
pebbly appearance. Holotype with 33 longitudinal cords
and 14 spiral cords on body whorl. Aperture proportion-
ally large. broad. semielliptical in shape. Tmer edge of
labrum with 13 large, thin cords that extend into aperture.

Figure 47. Distributions of the geographically-restricted spe-
cies of Cancellaria Lamarck, 1799 (sensu stricto) in the western
Atlantic. R= Cancellaria richardpetiti Petuch, 1957: A = Can-
cellaria adelae Pilsbry, 1940; M = Cancellaria mediamericana
n.sp.: P = Cance llaria petuchi Harasewych, Petit & Verhecken,
1992. The distribution of the widespre sad Cancellaria reticulata
Linnaeus, 1767) is not shown.

Labral cords disappear in interior of aperture. Entire col-
umellar region overglazed with thin callus. Callus thicker
along anterior end. thinning toward posterior end. Both
columellar folds and single nphonal fold with single ldwe
flattened keel. Posteriormost and largest fold \\'1th very
faint, poorly-dey: eluped secondary ndve along ante rior
side. Protoconch paucispiral in form, composed of 2%
tow, inflated, glassy whorls. Protoconch of holotype devi-
ated from main shell axis by approximately 15° (Figure
18). Base shell color pale cream-white. Body whorl with
3 wide. evenly-spaced, contimions dark reddish-brown
bands, one around anterior end, one just anterior to mid-
body, and one around shoulder. Spire whorls with single
wide, reddish-brown band. Anterior tip of shell, anterior
d]ld_l, and siphonal fasciole pale yellow-tan. Protoconch
pale cream-white. Columellar and siphonal folds white.

Type material: olotype, (CMNH 47341) length 34
mm, width 20.5 mm; Paratvpes. (CMNH 47342) (2
specimens), length 34 mun, width 20 mm and length 36
mm, width 22 mm. All type material from the type lo-
cality.

Type locality: On beach, high tide line. Barra de
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Figure 48. Detail of protoconchs of Cancellaria species. (Left)
Cancellaria reticulata (Linnaens, 1767), drawn from specimen
from Sanibel Is., Florida (Figure 44). (Right) Cancellaria me-
diamericana n.sp., drawn from holotype (Figures 31, 32). Note
proportionally larger size and flexure away from shell axis of
C. nwrlmnmnmna

Wawa. northern side of Wawa River mouth (Station 3),
Miskito Coast, Nicaragua.

Distribution: At present, known only from the area
of the Wawa River mouth, Miskito Coast, Nicaragna, but
may extend from the Honduran Miskito Coast, near
Cabo Gracias a Dios, southward to Bluefields, Nicara-
@ia. A specimen in the private collection of Mr. Leonard
11111 Miami, Florida, reportedly taken by commercial
shrimpers from off Cabo Gracias a Dios, suppmts a wid-
er range for the new species.

Etymology: “mediamericana®, "Central American.” in
reference to the confined range of the new species along
the eastern coast of Central America.

Remarks: Cancellaria mediamericana n.sp. is the
newest member of a characteristic westerm Atlantic spe-
cies complex centered around the widespread Cancel-
laria (s.s.) reticulata (Linnaeus, 1767) (Figures 36). That
well-known and common species ranges from North
Carolina. throughout the Gult of I\le\lco, along the An-
tilles Are, and 9011thwar(] to northern Brazil. Bemlos @
reticulata and C. mediamericana, the complex also in-
chides three other species with restricted geographical
ranges (Fignre 47). These are: Cancellaria richardpetiti
Petnch, 1987 (100-200m depth off western Florida),
Cancellaria adelae Pilsbry, 1940 (carbonate sand areas,
1-10 m depth, Florida Iww)‘ and Cancellaria petuchi
Itarasewych, Petit & Verhecken, 1992 (central and
sontherm Brazil) (Figure 37). Of the members of the
complex, C. mediamericana is most similar to the wide-
spread C. retienlata, but differs in the following ways: 1.
shell shape—the new species has a more inflated shell
with a wider aperture; 2. columella—C. mediamericana
has only two colimellar folds, with the large posterior-
most fold being Hattened and keel-like, while C. reti-
culata has three folds with the large central fold being
characteristically bifid in forn; 3. protoconch—the pro-
toconch ol the new species is proportionally large, in-
Hated, and bulbons with a slight {lexinre away {rom the
main shell axis, while that of C. reticulata is prup()m(m-
ally much smaller (Figure 48), tightly eylindrical in form,
composed of three \\horl.s. and is .lhgnod with the main
shell axis: color—in the new species, the shell is

marked with three sohd color hands, while in C. reti-
culata, the color bands are discontinnous, broken into a
series of separate, large, rectangular maculations.

Cancellaria mediamericana is also similar to the Bra-
zilian C. petuchi Harasewych, Petit & Verhecken, 1992
(Fignre 37) but differs in the following ways; 1. shell
shape—although both species have widely inflated bodv
whorls, C. me 111(11:1( ‘ricana has a sharply dl}"’l( d shonlder
and a flattened, planar subsutural arca, \'\h]l(’ C.petuchi
has a distinetly rounded shoulder; 2. shell senlpture
while C. mediamericana has a sharp, strong reticulate
sculpture pattern that persists onto the body whorl, C.
petuchi has a reduced sculpture pattern of low, rounded
ribs that become obsolete on the body whorl. Both spe-
cies, although widely separated geographically, have sim-
ilar inflated, bulbous protoconchs, triple-banded contin-
uous color pattern, and have only two, flattened, keel-
like columellar folds.

The other two species of the complex, C.adelae Pils-
bry, 1940 and C. richardpetiti Petnch, 1987 are both
more similar to C.reticulata than to C. mediamericana.
The deep water, bathval C.richardpetiti is a distinctly
elongated shell with a lnffh protracted spire. The Flor-
ida Keys endemie C. ade lm’, although generally similar
to C. reticulata, has reduced shell sc nlptur('. pr()dmmg
a smooth body whorl like that of C. petuchi. Both spe-
cies, C.richardpetiti and C. adelae, however, have three
columellar folds wand have bifid, large central folds. In
the last character, particularly, these two species much
more closely resemble reticulata than C. mediameri-
cana. For a comparison of the shell morphologies of C.
reticulata, C. adelae, and C. petuchi, see Harasewvch,
Petit & Verhecken (1992). The widespread Caribbean,
Miskitian, and Brazilian Cancellaria species can be sep-

arated as follows ( + = present. — = absent):
C. medi- C. reti-
americana culata  C. petuchi
1. inflated protoconch + - +
2. solid color hands + = +
3. columellar callis + - +
4. 3 columellar folds = + =
5. 2 columellar folds S + +
6. hifid central fold = + =
7. angled shoulder + + =
Conoidea
Conidae

Conus Linnaeus, 1758

L(’ptnmnus Swainson, 1840

Conus (Leptoconus) paschalli new species
(Flguus 2. 3)

Deseription:  Conus ol smaller-than-average length
lor subgenus Leptoconns (adults av. 24 mm), with stodw
body \vhml, wide shonlder, and proportionally low spire.
Shoulder sharply-angled, subcarinated. Spire whorls {lat-
tened, noncanaliculate. Operculum wunknown. General
shell form subpyriform, with convex sides on body
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whorl. Body whorl tapers abruptly anteriorly. pinching-
off noticeably to produce narrow slph()nd} area. Spire
whorls slightly raised above suture line, giving stepped
appearance to overall spire. Body whorl smooth and pol-
ished, marked with numerous very faint longitudinal
growth lines. Spire whorls marked with ve Iy umerous,
(]Ust ly-spaced crescent-shaped  threads. Anterior one-
third of body whorl encircled with 9-11 evenly-spaced.
deeply-impressed spiral sulei. Aperture propm’h(m.lll\
narrow, widening slightly on anterior one-half of shell.
Protoconch unknown, missing on holotype and type lot.

Based upon proportions of broken early whorls. proto-
conch probably large and bulbous. Base color white or
pale vellowish- white, overlaid with $-10 evenly-spaced
qplra] bands of large orange dots and blotches. Tn some
cases, such as in holot)pe (Figures 2, 3). dots and rect-
angular blotches coalesce to produce large, \\ide]\'-
Sp'l(t’d orange longitudinal flammules arranged in “ze-
bra” pattern. C lear white band, devoid of markmdi ex-
cept for few small spots, present just ante riorward of
midbody line. Clear bund separates dots and longitudinal
flammules into two wide sections. one t‘\t(‘ll(llﬂ}l from
shoulder to helow midbody line, and a narrower one

extending around anterior end of shell. Anterior tip of

shelt very pale pinkish-lavender. Spire whorls white,
marked with widely spaced. orange, crescent-shaped
flammules. Early whorls (and presumed protoconch)
pale orange. Interior of aperture white. Based on small
patch sn}] adhering to outer lip of holotype (later re-
moved by dummg in sodium hypochlorite). periostra-
cum is thick. heavy. brown in color, marked with very
fine. longitudinal striae.

Type material: Holotype, ( CMNH 47344) length 26
mm, width 14 mm: Paratypes (7 specimens), (CMNII
47345) ranging from length 20 mm, width 1T mm, to
length 27 nun. width 14.5 mm. All type matenial from
the type locality.

Type locality:  On beach flat, low tide, southemn side
of Bragman’s Bluff (Station I). approximately 2.5 km
north of Puerto Cabezas, Miskito Coast, Nicaragua

Distribution: At present, known only from the beach
areas near Bragman’s Bluff and Puerto Cabezas, Nica-
ragua. but may extend southward to Bluefields, Nicara-
ana.

Etymology: Named for Dr. Norman Paschall of Lar-
go, Florida. who assisted me in collecting in the Brag-
man’s Bluff area.

Remarks: Of the known Caribbean small Leptoconus
species, Conus paschalli is most similar to Conus por-
tobeloensis Petuch, 1990 from the San Blas Islands re-
gion of Panama. The new species diflers from its southi-
ern congener in the following ways; 1. shell shape—C.
pasclmlh is a smaller (av. 24 mm) species than C. por-
tobeloensis, with a stockier, proportionally shorter, and
more pyriform body whorl; the shoulder of C. paschalli
is sharplv-angled, almost carinated, while C. portobel-

oensis has a more ronnded shoulder edge with only the
faintest hint of a carina; 2. spire—the spire of of C. pas-
challi, although low like that of C. portobeloensis, is dis-
tinctly stepped. with the spire whorls being slightly
raised above each xn})qunvnt suture line; the spire of
the Panamanian species has depressed sutures, produc-
ing a gradually-sloping spire ontline instead of a scalar-
iform one: the spire whorls are planar on the new spe-
cies, while those of C. portobeloensis are sloping and
faintly canaliculate: 3. shell sculpture—C. paschalli has
a smooth shell with faint longitudinal striae, while the
shell of C. portobeloensis is distinetly sculptured with
fine spiral threads and striae; the anterior third to the
body whorl of C.paschalli is encircled with 9-11 large,
(]eepl\ incised sulci, while the anterior third of C. por-
tobeloensis is encircled by at least 20 thin, famt raised
cords and an equal number of shallow, thin sulci; £ col-
or—vwhile hoth species have a color pattern composed
of spiral lines of dots and large coalescing longitudinal
flamnmules, C. paschalli has fe\vel YOWS of dots and the
individual dots are proportionally larger: the anterior tip
of C. portobeloensis is pdle vellow-orange white that of
C. paschalli is pale pinkish-lavender. 5. 11(1111[(1[—]11(]"11]”
from the type locality, the new species prefers muddy
sand localities in shallow muddy water areas along the
river effluent zone of the Miskito Coast of Nicar: igua;
Conus portobeloensis, on the other hand, lives in an off-
shore (30 m depth) carbonate substrate —clean water
environment (see Petuch, 1990:68) off the Colén and
San Blas coasts of Panami. Neither species, nor anything
resembling them, has been collected along the interven-
ing clean sandy coast of Costa Rica (Houbrick, 1968),
demonstrating geographical and ccological separation.

Bivahia

Ptertomorpha

Arcoida

Arcidae

Noetia Gray, 1857

Noctia (s.s.) lindac new species

(Figures 9, 10)

Description:  Shell small for genus (adults av. 25 mm),
equivalve elongated, subtrigonal in shape. Posterior end
only slightly expanded, truncated, sharply angled. taper-
ing to sharp point. Angled posterior truncation bordered
by large, prominent posterior ridge that runs from um-
bones to posterior tip. Shallow medial depression pres-
ent on posterior end above posterior ridge. Umbones
placed extremely forward, in anterior one- t]nrd of shell.
Anterior end not expanded, rounded. without angled
ridge. Shell surface with 30-32 evenlyv-spaced. low, wide,
rounded primary radial ribs. Thin, rounded secondary
radial rih present between each pair of wide primary
ribs. Secondary rib hisected by fine incised line. Primary
and secondary radial ribs covered by and intersecting
with very fine. closely-packed concentric growth lines,
giving ribs stightly ronghened appearance. Intermittent
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large concentric growth lines present, corresponding to
pmm(ln cessations in shell growth. Shell margin and in-
ner margin marked with 30-32 sharp, well- de\(]()pod
crenulations that correspond to thin secondary ribs.
Beuks large, prominent, angular, projecting above hinge
line. Umbones well-deve 10pod recurved. Beaks and um-
bones strongly opisthogyrate. Hinge line straight, with
coarse taxodont dentition. Posterior teeth l.nger than an-
terior teeth. Hinge ligament elongated. broad, with
transverse ligamentary grooves at r1<rht angles to hinge
line. Ligamentary grooves 7-8 in num}w placed ante-
riorh' to umbones. Anterior muscle scar proportionally
small, oval. at extreme anterior end. Posterior muscle
scar proportionally large, oval, formed at base of long,
narrow, low flange. Posterior flange extends upward into
umbonal interior. Pallial line w eakly developed. straight.
following edge of shell margin just ‘above marginal cren-
ulations. Shell pale-to- bnGht lemon-yellow or cream-or-
ange, with posterior end and area above posteroventral
dn(fl(’ being darker vellow-orange. Umbones aud beaks
}mwhtl\ (olored gener.lllv dark reddish- orange or bright
(herr\ “red. Shell interior pale vellow or \t’l]()\\“h white,
with some specimens lmlnt\pe and 6 parahpes ) having
darker yellow-orange stain deeper within. 0(&1\1()11&]
specimens (such as one left valve paratype) with dark
red-orange stain that extends from umbonal interior to
posterior margin. Periostracum (Partially preserved on
two left valve paratypes: removed from h()l()t\pe pair by
soaking in sodium hypochlorite solution) thick, black,
COt usel\ lamellose, marked with thin concentrie striae.
Periostracum eroded off of beaks of all specimens ex-
amined.

Type material: Holotype, (CMNII 47367) length 25.5
mm, width 15 mm; Paratypes, (12 single valves, CMN11
47343), ranging from length 20 mm, width 13 mm to
length 29 mm, \\1dth 18 mm. All type material from the
t}"pe locality.

Type locality:  On lower beach Hat at low tide, south-
e side of Brdcrmdnﬁ Bluff (Station 1), approximately
2.5 km north Of Puerto Cabezas, Miskito Coast, Nica-
ragi.

Distribution: At present, known only from the beach
area near Bragmau's Blnff, Puerto Cabezas, Nicaragua,
but may pns.snl)ly he found southward along the Miskito
Coast.

Etymology: Nuamed for my wife, Linda Joyee Petuch.

Remarks:  Noctia lindae is the first inember of its ge-
nus (s.s.) to be recorded {rom the Caribbean region, and
only the second species of Noetia s.s. to be found in the
western Atlantic. The other species, Noctia bisulcata
(Lamarck, 1819) occurs along eastern Sonth America,
{from Surinam to Uruguay (range and illustration in Rios,
1975: fig. 949). No other Noefia s.. is known to occur
in the area between N lindae and N bisuleata. The larg-
er Noctia ponderosa (Say. 1522) from the Carolinian
Province belongs to (and is the type of) the subgenus

Eoutia MacNeil, 1938, and represents a different and
separate Noctia lineage. The Panamic Noetia reversa
(Sowerhy, 1833) and Noetia olssoni Sheldon and Maury,
1922 are very similar to N lindae, and the new Carib-
bean species appears to be intermediate in shell form
between its two Pacific relatives; having the more elon-
gated shape of N. olssoni and the strong, prominent pos-
terior ridge and high beaks of N. reversa.

In general shell shape and size, Noetia lindae is most
similar to the South American N. bisulecata, but ditfers
in the following wavs; 1. shell shape—N ' lindac is a much
more el(mgdtcd species with a projecting. distinctly
pointed posterior end, while N. bisulcata has a more
ovate shell shape with a wide, blunt posterior end: the
beaks of the new species are located much more ante-
riorly, within the anterior one-third of the shell, whereas
the heaks of N. bisulcata are more medially located. al-
most at the midbody line: the dorsal p()stenor area im-
mediatelv above the posterior ridge is flattened in N
lindae, while in N. bisulcata the pmtenor dorsal area is

raised and laterally flattened; 2. color—N. lindae is a
much more colorful shell than its southern relative, often
exhibiting a bright yellow or vellow-orange shell with red
umbones. while N. bisulcata has a more subdued shell
color, being white or pale yellow-white with light orange
umbones.

Pterioida

Pectinoidea

Plicatulidae

Plicatula Lamarck, 1801
Plicatula miskito new species

(Figures 16, 17, 18, 9)

Deseription:  Shell small for genus (holotvpe 13 mm),
ovately subtrigonal in shape. ﬂattened with right valve
attached to substrate. Auricles present but p()()rl\ -de-
veloped. with posterior auricle larger and wider than an-
terior auricle. Interior porce]]anenus Ilinge line straight.
Exterior of {ree (left) valve with very fine, raised con-
centric lines that hecome stronger and more lamellose
toward shell margin. Area near beaks decorated with 18
very fine beaded radial ribs. Radial ribs flatten and dis-
appear halfway between heak and shell margin. Shell
margin fainth crenulate. Beak poorly- (Ic\t‘l()ped almost
planar, with small. faint sharply-pomted umbo projecting
only slightly above hinge line. Entire hinge structure
pmponmnd]l\ large, t\plmll\ spondvloid, with narrow,
small, elongated le)ndu)phow Chondrophore pit of
upper (le ft) valve Hanked by two erural ridges, each with
single. smooth ball-type t teeth. ( homlmph(uc pit of bot-
tom (right) valve flanked by two elongated sockets and
two small elongated teeth. Single adductor scar posterior
to center of shell, almost cireular in shape. Pallial line
deepl\ incised, located subcentrally, following shell mar-
gin. Exterior of free (left) valve white with numerous
fme radiating. pale reddish-brown lines and large, scat-
tered. dark reddish-brown spots. Shell margin marked
with large. prominent. equally-space .,k wk reddish-
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brown streaks. Subumbonal area stained pale tan. Umbo
reddish-tan. Attached (right) valve pure white. Interior
of left valve white with large pale tan stain, extending
from adductor scar to nmbonal area. Margin of shell
interior of left valve marked with prominent, equally-
spaced dark reddish-browa streaks. corresponding to
those seen on shell exterior. Ball-and-socket teeth of
both valves pale tan.

Type material:  Holotype (pair) (CMNH 47366)
length 13 mm. width 5 mm.

Type locality:  On lower heach flat at low tide, in shell
rubble bed, southiern side of Bragman’s Bluff (Station 1),
approximately 2.5 ki north of Puerto Cabezas, Miskito
Coast, Nicaragua. Holotype found attached to interior of
Noctia lindae n.sp. valve (Figures 18, 19).

Distribution: At present known only from shell rb-
ble beds at Bragman’s Bluff, Puerto Cabezas. Nicaragua.

Etvmology: Named for the Miskito Indians. as a noun

in apposition.

Remarks: Plicatula miskito n.sp. is only the second-
known representative of its genus in the western Atlan-
tic, and is the first Plicatula to be collected on the Mis-
kito Coast. The other Atlantic member, Plicatula gibbosa
Lamarck, 1801, which ranges from North C ,amhn.) to
Brazil, is an abundant but very different-appearing spe-
cies and does not seem to be closely related. Plicatula
miskito differs from its widespread and well-known con-
Uener in the following ways: 1. size—P. gibbosa is a much
larger species. averaging 25 mm in length (Abbott, 1974:
450), while P miskito is a much smaller animal, with the
holotype being only 13 mm in length: 2. shape and
sculpture—the common Pgibbosa is a very rugoselv-
sculptured species with 5-7 prominent, hlah raised ph-
cations that give the shell a strongly ribbed appearance
(hence the common name, the “kitten’s paw™). while the
shell of P miskito lacks the raised plicae having, instead.
fine beaded radial riblets near the umbo: the shell mar-
gin and commissure of P miskito are relatively straight
and flattened while those of P. gibbosa are strongly un-
dulate.

Morphologically, the new species is most similar to
Plicatula penicillata Carpenter, 1857 from the Panamic
Province, and its presence in the Miskitian malacofauna
further underscores the Pacific faunal affinities of the
Nicaraguan Caribbean coastal region. The two species
are stnlqngl\ similar, particularly in size. shape, and color
pattern. Both species exhibit the distinctive and char-
acteristic large dark streaks along the shell margin and
both have the large tan stain within the shell interior.
Plicatula miskito differs from P penicillata primarily in
the surface sculpture of the free valve: while the new
species is relatively smooth, with only faint concentric
laminae and radial riblets, its Panamic congener has a
more crenulate, rougher, surface. often decorated with
small ribs and spinés. Otherwise, the two species are
extremely close and they form an unpressive example of

a previoushy-unknown Panamic-Caribbean sibling spe-
cies pair.

Heterodonta

Veneroida

Mactroidea

Mactridae

Mactra Linnaeus, 1767
Mactra inceri new species

(Figures 7. 5, 11)

Description:  Shell tvpically wactrid in form. thin,
fragile, with convex, inflated valves. of average size for
genus. Shell shape generally oval-subtrigonal, mth high.
pomted umbones and Sl]"lit]\ concave pmtennr-dorsdl
area Faint, low, 1ounded keel borders posterior-dorsal
area and posterior margin of umbones. Posterior end
slightly pointed, antenm end rounded. Beaks placed
<]10htl\ anterior to shell midline (based on total shell
lennth) Lunular region wide, deeply mpressed. Entire
shell exterior covered with veny fine, closely-packed con-
centrie growth lines, giving shell silky texture. Growth
lines become coarser toward shell margin. Beaks large,
prominent, trigonal in shape. projecting above hinge
line. Umbones highly' recurved. strongly prosogyrate.
Resilifer pmpnmnndl]\ large, trigonal in shape, with
apex of triangle bent ante nur.{]]\ Resilifer set in large,
cup- -shaped (h(m(h()phmu' that merlmnﬂs umbonal re-
gion, producing deep subimbonal mwt\ Edges of re-
s1]1ier—chondr()phore complex bounded by thin, raised.
slightly concave shelly lamina. Cardinal teeth prominent,
with posterior flange overhanging resilifer. Lateral teeth
thin, elongated, bladelike, with anterior lateral tooth hav-
ing projecting, trigonal flange. Anterior adductor scar
near extreme anterior margin of shell, thin, elongated in
shape. Posterior scar nearly circular in shape, located
near extreme posterior shell margin. Pallial line promi-
nent, sinusoidal in form, with I(mﬂ deep. sublinguiforn
pallial sinus. Pallial sinus extends horizontally \\ell past
shell midline (see Figs. S. 11). Shell exterior and interior
imiform pale cream-white. Periostracum (Present only
as fragmentary remnants along margin of holotype valv e)
pale s \e]]()\\ tan, thin, translucent, with silkv texture.

Type material:  Holotvpe, (single right valve) (CNMINH
47338), length 35.5 m, width 41 mm: Figured paratype,
(single right valve, CMNH 47346), length 24 mm, width
27 mm; Paratypes, (3 single valves, CMNH 47350),
ranging from length 25 num, width 28 mm to length 33
mm, width 36 mm. All type material from the type lo-
cality.

Tvpe locality:  On lower heach flat at low tide. south-
em side of Brwmcun Bluff (Station 1), approximately

2.5 km north of Puerto Cabezas, \llshto Coast, Nica-
ragua.

Distribution: At present, known only from the beach
area near Bragman's Bluff. Puerto Cabezas, Nicaragua,
but mayv possibly be found southward along the entire
Miskito Coast.
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Etymology:
IRENA. Managua, Nicaragua, in thanks lor his assis-
tance and support of my rescarch while 1 worked along
the Miskito Coast.

Remarks:  Mactra inceri is the first species of Mactra
(s.5.) to be reported from the Caribbean Basin. The only
other known western Atlantic member of the genus is
Mactra iheringi (Dall, 1897), which ranges from Vene-
zuela (Weisbord, 1964:351-352) southward to Santa Ca-
tarina, Brazil (Rios, 1975:236) and, prior to the discovery
of the Miskitian species, the genus Mactra (s.s.) was con-
spicuously absent from northern Sonth America, eastern
Central America, and the West Indian Arc. Interestingly
enongh, the subgenus Mactrotoma (typified by Mactra
framlzs Gmelin, 1791), which is the common Caribbean
representative of the Mactridae, was not collected along
the Miskito Coast but was replaced by the nominate ge-
nus.

Although similar to the South American-Brazilian
Mactra iheringi, M. inceri Lan be readily distingnished
by the following characters; 1. shell 9/:(1;)0——The new
species has a less- elongated, more rounded and truncat-
ed anterior and; because of this truncated appearance,
the wmbones of M. inceri are located slightly anterior to
the midbody line, while those of M. iheringi are almost
exactly centrall\ located, directly on the mldbudv, 2.
form uftiw lunule—in M. inceri, the lunule is d)stnutl\
depressed, produunu a noticeable concavity along the
anterior-dorsal area immediately anterior to the umbo-
nes; in M.iheringi, the lunular area is simply flattened,
producing a Strfugllt sloping surface; 3. pallial sinus—in
M. iheringi, the subllmrmfmm pallial sinus extends hor-
izontally to, or a little be\ond the midbody line (Dall,
1897: Weisbord, 1964:381), while in M. inceri, the pdllml
sinus extends well bevond the midbody line (Fignres §,
11) occupying fully two-thirds of the shell interior; this
entarged pallial sinus demonstrates that M. inceri has
longer siphons than does its southern congener and lives
more deeply buried in the substrate.

Micromactra Dall; 1594
Micromactra wiskito new species
(Figures 12, 13)

Description:  Shell of average size for genus (av. 27
i), elongated, thin, fragile, with heaks centrally locat-
ed. Anterior dorsal margin of shell, imediately anterior
to beaks, nearly straight, with only slightest hint of con-
cavity. Anterior end rounded, posterior end pointed but
angularly truncated. Low but sharp angular ridge pres-
ent along entire posterior dorsal edge of both valves.
Beaks and umbonal arca of shell exterior characteristi-
cally senlpted with 615 large, prominent, undulating
waves. Surface of exterior smooth, shiny, covered with
very fine, closely-packed concentric growth lines, giving
shell faintly s)ll\w appearance. Large mmbonal lll]dllld-
tions also covered by fine concentric growth lines. Very

fine, thin. evenly-spe aced radial lines present on anterior

Named for Dr. Jaime lucer, director of

one-halt of shell. Beaks large, prominent, projecting well
above hinge line, roughly trigonal in shape. Umbones
highly recurved, strongly prosogyrate. Resilifer trigonal
in shape, with apex tipped anteriorly, set in small cup-
shaped chondrophone. Cardinal teeth distinctly “V'-
shaped. Lateral teeth elongated. bladelike. Anterior ad-
ductor scar near extremne anterior margin of shell, oval
in shape. Posterior scar of approximately equal size and
shape, located near extreme posterior shell margin. Pal-
lial line sinusoidal in form, with short, rounded, wide,
pallial sinus. Pallial sinus extends horizontally only about
one-third of shell interior. Shell exterior and interior uni-
form translucent white. Periostracum thin, smooth and
silky, adherent, pale straw colored, generally missing on
umbones.

Type material:  Holotype, (single right valve) (CMNII
47364), length 30 mm, width 19 mn; Paratypes, (5 sin-
gle valves, CMNI11 47352), ranging from length 25 mm,
width 17 mm to length 28 mm, width 19 mm. All type
material from the type locality.

Type locality:  On lower beach flat at low tide, south-
ern side of Bragman’s Bluff (Station 1), approximately
2.5 km north of Puerto Cabezas, Miskito Coast, Nica-
ragua.

Distribution: At present, known only from the beach
area near Bragman’s Bluff, Puerto Cabezas, Nicaragua,
but may possibly be found southward along the entire
Miskito Coast.

Etymology: Named for the Miskito Indians.

Remarks: The finding of a Caribbean Micromactra
species was one of the most Interesting and important
discoveries to e uncovered during my research in Nic-
aragna. Until now, the genus was known from the west-
ern Atlantic by only a single cooler-water species, the
Brazilian Province Micromactra jancirocusis (E.A.
Smith, 1915), which ranges from Espirito Santo State,
Brazil to Umignay (Rios, 1975:236). On the other hand,
the genns is well roprmented in the Eastern Pacific, with
at least five species occirmng in the Panamic Province
alone (Keen, 1971:204).

Of the known Micromactra species, both Eastern Pa-
cific and western Atlantic, M. wiskito most closely re-
sembles the Pacific M. californica (Conrad, 1837) which
ranges from the Puget Sound southward to Costa Rica,
‘md they form dnothvr example of a prm'musl\ -nnknown
Panainic-Caribbean sibling species pair. The new species
differs from its Pacific analogue in being slightly more
clongated with a noticeably more trumcated posterior
end, in having more promiuent, more highly elevated
umbones, and in having a slightly more concave Tunular
arca, Otherwise, the two species are very similar, es-
pecially in having virtually identical pattems of umbonal
imdulations.

I'rom the only other Atlantic Micromactra species, M.

Jancivoensis, M. uusl\zto can be separated by the follow-

ing characters; 1. shell shape—the new species has a
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much more elongated, slender shell than does M. janei-
roensis, and the posterior end of M. lindac is muclh more
pointed and sharply-angled than the blunted, more
rounded p()sterior of its southern congener; 2. undulat-
ing sculpture—the undulating, wavy scnlpture pattern
(the main characteristic of the genus Micromactra) is
confined to the wmbonal region of M. miskito, while on
M. janciroensis it extends onto the main shell hody. often
covering as much as two-thirds of the shell surface.

Petricolidae

Petricolinae

Petricola Lamarck, 1801

Petricolaria Stoliczka, 1870

Petricola (Petricolaria) donnae new species
(Figures 24, 25)

Description:  Shell thin, fragile, small for subgenus
(holotype length 28 mm). elong_,dted subey hndnml in
shape, with dorsal and ventral margins rouglllv parallel.

Umbones rounded, elevated above hinge line, placed far
forward near anterior end. Small flattened lunule pres-
ent just anterior to umbones. Anterior end pointed. pos-
terior end wider and distinctly rounded. Shell exterior
covered with numerous fine, closely-spaced radial ribs.
Radial ribs. especially those on anterior one-fourth of
shell, become coarser and farther apart toward anterior
end of shell. Radial ribs crossed by numerous, evenly-
spaced concentrie ribs. Intersections of coneentric 1ibs
with large anterior radial ribs producing small spine-like
seales on radial ribs. Umbones rounded, recurved,
strongly prosogyrate. Hinge line straight, smooth. Hinge
without lateral teeth. Cardinal teeth ptuwd typically pe-
tricolid, with anterior tooth eurved and hooklike. and
with posterior tooth flattened and bifurcated. Pallial line
sinusoidal in form, with long, deep, pointed sublingui-
form pallial sinus. Pallial sinus extends horizontally to
shell midline. Shell exterior and interior pale eream- \el-
low, with posterior end stained pale orange. Pale orange
color may be staining from the red clay within which the
animal had bored., and not part of the actual shell color.

Type material: Holotype (pair) (CMNH 47373),
length 28 mm, width 9 mn.

Type locality:  On beach near clay cliffs, approximately
1 km north of main pier of Puerto Cabezas, Miskito
Coast, Nicaragua.

Distribution: At present, known only from the clay
cliff and clay reef areas near Puerto Cabezas, Nicaragua.

Etymology: Named for Mrs. Donna Villa, of Welling-
ton, Florida. Her husband, Dr. Jaime Villa, collected the
unique holotype and wished to have the species named
for her.

Remarks: Prior to the discovery of Petricola (Petri-
colaria) donnae, the subgenus was known in the western
Atlantic from only a smgle wide-ranging species, P. (Pe-
tricolaria) pho[a(hfonms (Lamarck, 1818) (Figure 7 3).

Although only a single specimen of the new species has
been collected, the new Petricolaria is so different that
there can be no doubt that it represents a previously-
unknown and undescribed animal. The apparent rarity
of the new species is most probably an artifact of col-
lectibility. Judging from the abundance of bivalve bor-
ings in the clay reefs, the species is probably common,
but is deeply buried below the surface and is virtnally
inaccessible. Rarely, specimens such as the holotype may
wash out of broken clay blocks during storms.

The new species can De readily sepamted from its only
western Atlantic congener in the following ways; 1. shell
shape—Petricola donnae is a much shorter stockier spe-
cies with a proportionally wider, less elongated shell; the
posterior end of P donnae is much wider and noticeably
more rounded than the more pointed posterior end of
P. pholadiformis; the umbones of P. donnac are also pro-
portionally narrower and more acute than those of P
pholadiformis, and project farther above the hinge line;
2. shell sculpture—the posterior and central radial ribs
of P donnae are much more numerous and better-de-
fined than those of P. pholadiformis, while the anterior
radial ribs of P donnae ave not as large nor as heavly
sculptured as those of P pholadiformis (readily seen in
a comparison of Figures 23 and 24).

Of the known American Petricolaria species, P. don-
nae is actually most simitar morphologically to the Pan-
amic Province P cognata C.B. Adams, 1852, especially
m overall shell shdpc and size. The Pacific P cognata,
however, has much coarser and more heavily-sculptured
anterior radial ribs, much in the manner of P. pholadi-
formis. Even with this sculptural difference, P donnace
is still very similar to P. cognata and can be considered
to be its At]’il]tl( analocmc Just as the Panamic P par-
allela Pilsbry and L()we 1932 is the Pacific analogue of
the Atlantic P pholadiformis. Interestingly enouoh the
normally-common Caribbean cla\-d\\e]]mo P p/mladl-
formis has not been reported from the Mlsklto Coast,
where it appears to have been replaced by P. donnae.

BIOGEOGRAPHICAL IMPLICATIONS

Based upon the faunal evidence presented in this paper
and in previous studies (Fluck, 1905-1906; Petuch,
1981,1987,1988), it is now known that the shoreline and
estuarine areas of eastern Central America, from ap-
pmximatc]y Cabo Camaron, Honduras to near Blue-
fields, Nicaragua, house a combined moliuscan Tauna
that bears only a purtial relationship to the surrounding
Caribbean Moluscan Provinee. Since this new faunal
subdivision of the Caribbean Province is centered on the
Miskito Coast of Honduras and Nicaragua, 1 here pro-
pose the name “Miskitia™ for this newly-discovered bio-
geographieal unit. At present, the huweoardp]ucal sub-
divisions of the Caribbean Province, particularly at the
subprovincial level, are still virtually unknown, so I pre-
ter to use “Miskitia™ as an informal designation—simply
to emphasize the atypical Caribbean nature of the near-
shore molluscan fauna. As the area is better studied, it
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may be proven that Miskitia actually represents a sepa-
rate and discrete molluscan subprovince.

As prvsvntl)' understood, the tmpi(';l] Americas con-
tain two types of marine molusean faunas; a “Caribbe-
an”-type fanna and a “"Panamic™-type fauna. A classic Ca-
ribbean fauna contains index genera such as Lithopoma,
Puperita, Smaragdia, Cenchritis, Chicoreus, Fasciolaria,

s., Dolicholatirus, Conella, Cariboliva, Turbinella, Cor-
dilyria, Lindapecten (“Acquipecten” muscosus complex)
Spengleria, and in some areas Voluta and Siphocypraca.
A classic Panamic fauna, on the other hand. contains
index genera such as Ancistromesus, Trochita, ](’nnmv‘a,
Malea, Pseudozonaria, Muricanthus, Northia, Agaronia.
Noetia (s.s.). and Micromactra. These faunal character-
izations were based on assessments of transisthimian as-
semblages (Caribbean and Eastern Pacific) and were re-
ported on by Olsson (1972), Petuch (1952), Radwin
(1969), \erme]] and Petuch (1986), and Woodring
(1966). From the results of these studies, it was gener-
ally accepted that the Caribbean and Panamic molluscan
faunas, with the exception of some analogue species
("cognates™ of Radwin, 1969), were quite different-ap-
pearing, and that the Panamic fauna was much more
diverse and species-rich (Olsson in Olsson & Petit, 1964
525). Subsequent works (Petuch, 1987:1988:1990), how-
ever, have shown that the Caribbean area. particularly
northern South America and isolated istands, does har-
bor some previously-unrecognized “Panamic” (“paciphi-
les™ of Woodring, 1973) genera such as Cotonopsis,
Truncaria, Agaronia, Aphera, Knefastia, and Cyclothyea,
as well as supposedly-extinct genera such as Falsilyria,
Conomitra, Pleioptygma, Cerithioclava, and Paraborson-
ia. The Caribbean. then, can be seen to be far richer
and more comphcated, faunistically, than was previously
thought.

With the present discovery of the new western Canb-
bean fauna reported here, the tr()pl('d] Americas are now
known to contain three “Panamic” -type faunas; an At-
fantic component contaiming the Brazilian Province (as
defined by Petuch, 1985:166: Harasewych, Petit & Ver-
hecken, 1992) and the Miskitian area of the Caribbean
Province, and a Pacific component containing the classic
Panamic Province and offshore Cocos Island and Gala-
pagos Iskands “Subprovinces™ (possibly full provinces).
The biogeographical divisions that contain “Panamic™—
type faunas and that show close faunal affinities to cach
other are shown in Figure 49, and as can be seen, Mis-
kitia represents a shallow water Panamic fauna that has
been left behind in the western Atlantic after the final
closure of the Central American sthius in the late Plio-
cene. A short histing of shallow water and estuarine en-
demies and their living Panamic analognes (cognates)
demonstrates the Panamice-Eastern Pacifie nature of the
Miskitian fanna;

Miskitia Restricted
Strombus pugilis nicaraguen-

AYAY

Ficus villai

Panamice (Pacifie)
S gracilior

F ventricosa

5P\

Figure 49. Molluscan ln()ﬁenorap]n(‘.il areas of the tmpudl
Americas that show close faunal affinities. particularly in their
shoreline assemblages. P = Panamic Molluscan Province; M
= Miskitia (subprovinee of the Caribbean Mollnscan Province

= Brazilian Molluscan Province. All three share genera
such as Agaronia, Noetia (s.s.), and Micromactra With the
Panamic Provinee, Miskitia also shares species of the Plicatula
penicillata complex, Pacipecten, and the Petricola (Petricolaria)

cognata complex.

Agaronia hilli

Cancellaria mediamericana
Conus paschalli

Noctia lindare

Pacipecten lencophaeus
Plicatula wiskito
Micromactra miskito
Polymesodu placans
Petvicola donnae

A propatula
C. obesa

C. regularis
N olssoni

P tumbezensis
P penicillata
M californica
P nicaragnana
P cognata

A close relationship to the other Atlantic “Panamic”

fauna. the Brazilian Province,

is also readily demonstrat-

ed by the following Miskitian endemics and their Bra-

zillan analognes:

Miskitia Restricted

Strombus pugili.\- nicaraguen-
sis

Agaronia hilli

Cancellaria mediamericana

Conns paschalli

Noetia lindae

Mactra inceri

Micromactra miskito

Brazilian
S. pugilis worki

A travassosi
C. petuchi

C. tostesi

N bisulcata
M iheringt
M. janciroensis

All three “Panamie” faunas can be seen to share the
genera Agaronia, Noctia (s.s.), and Micromactra. Inter-
ostmgl\ cnougll all three areas also have their own
member of a Strombus (s.s.) species complex (S pugilis
nicaragucusis Fluck, 1905, S pugilis worki Petuch,
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Figure 50. Confignrations of the American tropical seas dur-
ing the early Piacenzian Pliocene. showing the distributions of
the subprovinces of the Gatunian Molluscan Provinee (shaded
areas) (taken from Petuch, 1958). 1 = lmpenalian Subprov-
ince, 2 = Limonian Subprovince, 3 = Esmeraldan Subprov-
ince, 4 = Agueguexitean Subprovince, 5 = Guraban Subprov-
ince, 6 = (’Lu‘n‘ucmlmn Subprovince, 7 = Puntagavilanian Sub-
pm\m(e = Piraban Subprovince, 9 = Camachoan Subprov-
ince. C = region of the Caloosahatchian Molluscan Province

(with fnur subprovinces: see Petuch, 1997); PM = region of

the Protomagellanic Mollnscan Province.

1993, and S. gracilior Sowerby, 1825), a Cancellaria (s.s.)
species ('omple.\ (C. mediamericana nsp.. C. petuchi
Harasewych, Petit & Verhecken, 1992, und C. obesa
Sowerby, 1832), and Conus (Leptoconus) species com-
plex (C. paschalli n.sp., C. tostesi Petuch, 1956, and C.
regularis Sowerby, 1833).

The shared genera and species complexes of the geo-
graphically-separated Panamic and Brazilian Provinces
and Miskitia reflect a common origin in the Gatunian
Province (Petuch, 1952) (Figure 50) during the late Plio-
cene, prior to the formation of the Panamunian Isthmus

and Amazon River barriers. Since the final closing of

Panama (Whitmore & Stewart, 1965:1585), the Panamic
Province has retained a nearly intact Gatunian appear-
ance (Vermeij & Petuch, 1956) while the Caribbean
Province has become a mixture of Gatunian survivors
and immigrants from the northem  Caloosahatchian
Province (Petu(h 1988:115-116; 1997). Prior to the dis-
covery of Miskitia, the only Atlantic area that retained
any semblance of the Gatunian Province (Piraban Sub-
province) was the Brazilian Province, which shares with
the post-closure Panamic Province additional genera
such as Malea, Northia, and Pleuroploca (s.s.). l\]xskltm
then, represents yet another pocket of shallow water Ga-
tunian survivors within the western Atlantic, and one

that is contignous with tvpical Caribbean assemblages to
the north and south.

The ancestral fauna of Miskitia is found within the
fossil beds of the Limonian Subprovince of the Gatunian
Province (Figure 50). a Pliocene hiogeographical area
that spanned both sides of the then-open Central Amer-
ican Isthimus. A survey of the eastern Costa Rican Limoén
and Gatun Formations and western Costa Rican Ar-
muelles and Charco Azul Formations (hsted by Olsson,
1922; 1942), which all contain tvpical Limonian Gatn-
nian elements, will readily demonstrate the Gatunian an-
cestry of the Recent Miskitian fauna. As in the cases of
the Recent Brazilian and Panamic Provinces, Miskitia
also contains analogues with the older Limonian Sub-
province. These include;

Limonian
S. pugiloides

Miskitian Restricted

Strombus pugilis nicaraguen-
Siy

Ficus villai

Agaronia hilli

Cancellaria mediamericana

F. carbasca
A costaricensis

C. barretti

Conus paschalli C. costaricensis

Noetia tindae N subreversa

Pacipecten leucophaens P costaricensis

Micromactra miskito M sp. (Armuelles Form.. Ols-

son, 1942)

These Limonian paleoanalogues appear to be the direct
ancestors of the Miskitian species.

The sunvival of a “Panamic”. Gatunian-derived Mis-
kitian famna in the Caribbean region is also probably due
to the retention of a Panamic- t\'pe coastal habitat within
the western Atlantic. Both the Pacific and Atlantic coasts
of Honduras and Nicaragua are typified by siliciclastic,
muddy, terrigenous - off high pmdu(tlntv environ-
ments and both coasts have large mangrove forests with
extensive estuarine areas. Although tlns type of coastline
is typical of the Panamic Province south of Mexico, it
oceurs only sporadically within the Caribbean Basin,
where carbonate emvironments predominate. To the
north of Miskitia. the extensive coral reef systems of the
Great Barrier Reef of Belize and the Bay Islands of
Honduras predominate. To the south, the open, clean
sand coasts and coral reef systems of Costa Rica, Pana-
ma, and the San Blas Islands (the Blasian Su]m-nmn of
Petuch, 1990) represent a mirror image of the carbonate
environments of the Bay Islands. The Miskitian area,
environmentally and sedimentologically, represents un
“island™ of muddy nearshore habitats wedged between
these two extensive coral-dominated subregions. This sil-
iciclastic-dominated environment may have been pres-
ent since before the closure of Panama. allowing the
older Gatunian elements to survive within the dnl)b&m
Sea even though their congeners died-out in the other
Atlantic Gatunian subpm\m(es due to lowered produc-
tivity and increased carbonate build-up (Vermeij & Pe-
tuch. 1986).

The discovery of Miskitia further underscores the fau-
nal and tempoml heterogeneity of the Caribbean Mol-
luscan Province and, hopcfu]l\ will focus the attention
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of biogeographers on one of the most biotically compli-
cated, but vet unexplored, areas of the entire Atlantic
Ocean.
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